Objective-To evaluate the feasibility of implementing a physician based surveillance system of occupational respiratory diseases (PROPULSE) 1993. For each case, personal information was collected and the physician's opinion on whether the condition was related to work was categorised as highly likely, likely, and unlikely. Results-Of the 161 physicians initially approached, 68% participated. Physicians rated 48% of suspected cases as highly likely, 29% as likely, and 20%/6 as unlikely. The most often reported diagnosis was asthma (63%), followed by diseases related to asbestos (16%). Silicosis was less frequent (5%) but it was reported for six workers under 40 of whom five were involved in sandblasting activities. The high proportion of cases of asthma probably reflects the increasing importance of this disease but may also reflect the different patterns of reporting among physicians with different expertise. The distribution of cases by diagnostic category is quite different between the PROPULSE system and that of the WCB (annual mean number of compensated cases during a four year period). Asthma and allergic alveolitis are more frequent in PROPULSE, reactive airways dysfunction syndrome are about the same in both systems, and other diseases are more frequent among compensated cases. The most frequent sensitising agents reported for asthma were the same in both systems (isocyanates, flour, and wood dust). 15% ofthe PROPULSE cases were not covered by the WCB, and therefore would not be found in the board's official statistics. Conclusions-A physician based reporting procedure can be implemented as part of a surveillance system to supplement data from other sources and thus provide a better understanding of the occurrence of occupational respiratory diseases. (Occup Environ Med 1997;54:272-276) 
(WCB).
Methods-All chest physicians and allergists in Quebec were asked to report suspected new cases of occupational respiratory diseases, on a monthly basis, between October 1992 and September 1993. For each case, personal information was collected and the physician's opinion on whether the condition was related to work was categorised as highly likely, likely, and unlikely. Results-Of the 161 physicians initially approached, 68% participated. Physicians rated 48% of suspected cases as highly likely, 29% as likely, and 20%/6 as unlikely. The most often reported diagnosis was asthma (63%), followed by diseases related to asbestos (16%). Silicosis was less frequent (5%) but it was reported for six workers under 40 of whom five were involved in sandblasting activities. The high proportion of cases of asthma probably reflects the increasing importance of this disease but may also reflect the different patterns of reporting among physicians with different expertise. The distribution of cases by diagnostic category is quite different between the PROPULSE system and that of the WCB (annual mean number of compensated cases during a four year period). Asthma and allergic alveolitis are more frequent in PROPULSE, reactive airways dysfunction syndrome are about the same in both systems, and other diseases are more frequent among compensated cases. The most frequent sensitising agents reported for asthma were the same in both systems (isocyanates, flour, and wood dust). 15% ofthe PROPULSE cases were not covered by the WCB, and therefore would not be found in the board's official statistics. Conclusions-A physician based reporting procedure can be implemented as part of a surveillance system to supplement data from other sources and thus provide a better understanding of the occurrence of occupational respiratory diseases.
(Occup Environ Med 1997;54:272-276) Keywords : surveillance system; occupational respiratory diseases; occupational asthma Occupational respiratory diseases have been recognised since the 16th century. ' Despite the preventable nature of most of these disorders, workers continue to develop work related respiratory problems. In the province of Quebec, Canada, information on the occurrence of these diseases comes from statistics on disability benefits, available from the Quebec Workers' Compensation Board (WCB). These data, although useful, have some limitations and do not present a complete picture of the situation. Some affected workers may not apply for compensation or some may give up before the completion of the workers' compensation procedures leading to recognition of an occupational disease.
To develop other means of surveillance of these types of illnesses, a few physician based surveillance systems have been established in the past few years: SWORD in the United Kingdom23 and a Registry in British Columbia, Canada4 for occupational respiratory diseases; SHIELD5 in the West Midlands Region of the United Kingdom for occupational asthma; and SENSOR in the United States for several occupational conditions including silicosis and asthma.6 Our project PROPULSE (PROjet PULmonaire SEntinelle) was developed along the same model as the SWORD project with similar reporting procedures, the same diagnostic categories but different types of physicians. Chest physicians were part of both systems but occupational physicians participated in SWORD and allergists in PROPULSE.
The general aim of our project was to develop a system for monitoring occupational respiratory diseases in Quebec, so as to better estimate their incidence, to provide information earlier in the course of the disease, and to identify workplaces toward which public health interventions could be targeted. A pilot study was conducted to evaluate the feasibility of implementing a network of sentinel physicians to report diseases on a voluntary basis. The objectives of the pilot study were: (a) to determine the rate of response among participating physicians; (b) to analyse data from reported cases and describe their characteristics, to find their usefulness for surveillance of these diseases in Quebec public health; and (c) to estimate underreporting of cases to the WCB.
Physician based surveillance system for occupational respiratory diseases: the experience ofPROPULSE, Quebec, Canada Methods Every chest physician and allergist registered with the College of Physicians of Quebec (the licensing body) was identified. Physicians that would not normally see occupational cases (paediatricians, retirees, researchers, etc) were excluded. The remaining 161 physicians were asked to participate in the network of sentinel physicians. They comprised 135 chest physicians and 26 allergists. They were instructed to report, early in the course of investigation, every new case of respiratory disease that they suspected could be related to work. They had to notify these cases between 1 October 1992 and 30 September 1993.
The first reporting form was sent to these physicians with instructions on how to complete the form and a list of occupations, industries, and causal agents most often associated with each disease. Afterwards, they were sent a monthly reporting form to be returned whether or not they had seen cases. A postal reminder was sent to non-respondents. Nominal comparison with compensated cases had not been planned at this feasibility stage of the reporting system. We estimated the amount of underreporting by the WCB as follows: cases considered by reporting physicians from PROPULSE as highly likely to be related to work were compared with the annual mean number of compensated cases during a four year period (1991-4) (WCB, unpublished data, 1995.)
Results

REPORTING SYSTEM
Of the 161 physicians initially approached, 68% participated with at least one return over the 12 months of the study; 57% returned at least nine monthly forms, whereas 23% returned the form every month. The final network included 92 chest physicians and 18 allergists. The frequency of monthly returns remained steady during the year, varying from 60% to 70%, showing that interest of the physicians did not decline over time. A small percentage of physicians (16%) reported 60% of cases, whereas 61% of participating physicians reported all the cases.
-ausal agent suspected CHARACTERISTICS OF CASES -ian, and whether the Men constituted more than three quarters of he WCB (not manda-cases, and mean age varied according to diagvorkers, such as many nostic category (table 1), younger cases being he physician's opinion diagnosed with short latency diseases. The er the condition was proportion of men was always larger than that rised as highly likely, of women, except for sick building syndrome. lly, to detect duplicate This was expected, given the larger participae patient's initials and tion of men in the industrial sectors (table 3) , followed by the food industries where it is associated with baker and pastry cook occupations and, to a lesser extent, with chefs and general cooks, with exposures to flour, fish, and shellfish. In the furniture industry, wood dust was often reported, as were glues, isocyanates, and resins. Those with asthma found in the chemical industry held different jobs with various exposures, notably to medical drugs. The high frequency of asthma in agricultural industries has been related to work with animals and exposure to farm dust. Almost all cases from the automotive vehicles, parts, and accessories industries, sales and service came from motor vehicle repair shops (painters and mechanics accounted for 57% of all reported cases of asthma related to isocyanates). Cases from fabricated metal products were associated with the job titles of welder and oxygen cutter.
Others diseases All cases of silicosis were men with a mean age of 56-7 years. Silicosis was reported among various occupations, particularly those associated with metal polishing, foundries, and mines. A finding of concern was the occurrence of silicosis among six workers under 40 years of age, the youngest being 26 years old, of whom five were involved in sandblasting activities and one was a foundry worker.
The age at diagnosis of diseases related to asbestos was high (mean age 63*1). Most cases were found among mine workers (18%), boat manufacturers, and repairers (12%), electricians and related workers (7%), and plumbers and pipefitters (7%).
Allergic alveolitis occurred more often among men (83%) than women (17%). Two agents were reported for half of the cases: moulds (25%) and isocyanates (25%).
Inhalation accidents were classified according to whether they were consistent with reactive airways dysfunction syndrome or not. Reactive airways dysfunction syndrome was found mostly among men (86%), with a lower mean age than for all men reported with occupational respiratory diseases. Chlorine irritants, isocyanates, and acids were the most often reported causal agents. Each of the remaining inhalation accidents was due to a different agent and occurred in a wide variety of occupations.
Sick building syndrome, mostly reported for occupations related to office work, was the only disease for which the number of cases reported was larger for women than for men, probably in part because of the large proportion of women among office workers.'0 (Statistics Canada, unpublished data)
Other diseases reported were allergic rhinitis, chronic bronchitis, diseases related to metal exposure, and one case of unconfirmed berylliosis.
CASES NOT COVERED BY THE WORKERS' COMPENSATION BOARD
Fifteen per cent of reported cases were workers not covered by the WCB, and therefore would not be found in the board's official statistics. The diagnoses associated with these cases were distributed as follows: 68% asthma, 10% diseases related to asbestos, and 7% allergic alveolitis. The following industries were the most often reported for all diagnostic categories: agriculture (31%), food and beverage products (9%), and construction (7%). Among the asthma cases, an even larger proportion was associated with agricultural activities (41%), with farm animals suspected as the causal agents in 28%. Asthma cases not eligible for compensation benefits were more likely to be reported by allergists (16% of physicians reported 52% of these cases).
Physician based surveillance system for occupational respiratory diseases: the experience ofPROPULSE, Quibec, Canada There is concern about validity of the information obtained from this type of surveillance system. As with SWORD, we did not specify reporting criteria for each disease for reasons similar to those already stated by others,2' in particular, the difficulty of having specific criteria for diseases with variable clinical manifestations, and the importance of a simple reporting procedure to maintain physicians' interest in the project.
A possible threat to validity is the tendency to attribute disease to well known causal agents, particularly in the early stages of medical investigation. For example, isocyanates notorious for their strong sensitising effects, may be more readily associated with occupational asthma than some other agents not yet reported in the literature. None the less, even compensated cases probably share a similar bias, and a surveillance system such as PROPULSE, without stringent requirements for reporting, may help identify new hypotheses to explore the field of occupational respiratory diseases.
COMPARISON WITH OTHER SURVEILLANCE SYSTEMS
Comparison of surveillance data among countries should be made with caution because reporting systems vary, particularly for the definition of diseases, the specialisation of reporting physicians, the characteristics of the population under study, and the different systems of compensation. None the less, a major similarity with other systems is the high proportion of reported cases of asthma; this has been attributed to a better recognition of this health problem and the increasing number of new sensitising agents used in the workplace.s 4 In PROPULSE, this proportion was higher (63% of all diagnoses), than in British Colombia (50%),4 and the United Kingdom (26%-28%).23 Possible explanations could be that in PROPULSE physicians with expertise in occupational asthma collaborated more actively than chest physicians with special expertise in pneumoconioses or other chronic pulmonary diseases, also allergists participated as sentinel physicians. Isocyanates were the most commonly suspected agents in PROPULSE, as in SWORD, SHIELD, and SENSOR.' 5 15 In the British Columbia registry, also based on the SWORD model, western red cedar was more frequent than isocyanates, probably because the forest and wood industries are the main employers in that area. Reactive airways dysfunction syndrome is not frequent in either system and we suspect that the syndrome is underreported in both data sources, because it is less often recognised by workers and physicians. If the condition develops after an accident in the workplace, the worker would probably be seen as an emergency and not necessarily present to chest physicians or allergists reporting to PROPULSE. The condition would then probably be recorded in the WCB files as an accident and not as an occupational respiratory disease.
We suspect that most of the compensated cases of chronic obstructive pulmonary disease reported in 1991-4 originated from a single large plant where an extensive study of work related respiratory diseases took place before this project, and that this accounts for the difference between the two sources.
Diseases related to asbestos and silicosis were less often reported to PROPULSE than to the WCB. These diseases are probably more likely to be reported to the WCB and to be accepted for disability benefits because they are specifically related to work and they are well known occupational diseases. The ongoing systematic screening for these diseases in some industrial sectors like mines, enhanced the likelihood of being reported to the board. The lower participation of chest physicians specialising in pneumoconioses in PROPULSE probably contributed to the smaller number of cases in our reporting system.
Data from PROPULSE have shown that about 15% of reported cases could not be found in official statistics on occupational respiratory diseases, suggesting that compensation data cannot be relied on as the sole source of data for surveillance.
Also, the analysis of reported cases generated by the PROPULSE system has resulted in public health interventions for the prevention of silicosis associated with sandblasting and of occupational asthma from the use of isocyanates in automobile repair shops.
In summary, a reporting procedure such as PROPULSE can be implemented as part of a surveillance system. However, further analyses are under way to determine more precisely the characteristics that an ongoing active reporting system should have in Quebec, to supplement existing sources of data and provide a better understanding of the occurrence of occupational respiratory disease. 
